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MICROORGANISM-RESISTANT HUMIDIFIER 



BACKGROUND OF THE DISCLOSURE 

Field of the Disclosure 

[0001] The present invention relates to humidifiers having water reservoirs and wicks that are 
resistant to microorganism growth. 

Description of Related Art 

[0002] A typical humidifier has a reservoir of water over or through which a stream of forced air 
is driven so as to pick up water vapor. The humidified airstream is then discharged to the 
ambient atmosphere, thereby increasing the humidity. Many humidifiers incorporate one or 
more wicks, the lower ends of which are located in a reservoir of water, thereby moistening the 
wicks. The large surface area of the wicks promotes rapid evaporation of water as the air stream 
is blown over and through them. 

[0003] A common problem of humidifiers is the growth of microorganisms, such as mold spores 
and bacteria, in the water reservoir and wick when the humidifier is shut off for an extended 
period of time. Airborne microorganisms are then free to multiply in the stagnant water and in 
the moist wicks so long as a food supply is available. For simple reservoirs, the food supply 
includes contaminants in the water, either originally present in the water supply or deposited 
over time from contaminants in the airstream. Fortunately, these contaminants are usually in 
minute concentrations. For humidifiers that utilize wicks, however, the problem is more acute 
because the wick material itself is usually a fibrous organic material (e.g., paper, cotton or other 
textile) that is itself food to many microorganisms. 
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[0004] Various schemes are known in the art for destroying existing microorganisms in 
humidifier water reservoirs, such as heat, biocides, and filters. Such solutions are either energy 
intensive, require expensive chemicals and regular maintenance, or require the cleaning or 
replacement of expensive microfilters. In some cases anti-microbial material may be 
incorporated within the wicks to reduce mold growth. 

[0005] A simple and inexpensive solution is to blow dry the reservoir when not in use. In actual 
operation, however, a shallow layer of water typically remains. Further, even if the water level 
in the reservoir went to zero, the wick would still be wet when the humidifier shuts off. A 
similiar solution is disclosed in Stanek et al., U.S. Patent 6,550,748 B2, entitled DRY OUT 
MECHANISM FOR HUMIDIFIER, issued April 22, 2003, wherein the user may put the 
humidifier in a "dry out" mode wherein the fan keeps blowing regardless of the water level. 

[0006] A problem with a "dry out" mode type of humidifier is apparent when one considers the 
situation where the reservoir is nearly completely full and the user now desires to shut the 
humidifier off. For a typical home humidifier with a reservoir capable of holding one or more 
gallons of water, it could take hours, if not days, to dry out the reservoir. This is quite an 
uncomfortable situation for the user who wants the device shut off. Further, the user has to 
check upon the water level from time to time to check to see that the water is evaporated and any 
wick is dried out, so that the user may shut the device off. 

[0007] One solution to this problem is to provide a dual reservoir system that may have one 
portion that is completely full, and another portion that is substantially empty, so that only a 
small amount of residual water need be evaporated to dry out the reservoir and any wicks. 



SUMMARY OF THE DISCLOSURE 

[0008] A microorganism-resistant humidifier includes a primary microorganism-resistant 
reservoir, a secondary microorganism-vulnerable reservoir and a blower adapted to blow a 
stream of air through the humidifier and out to an ambient atmosphere, such that the stream of air 
picks up water vapor from any water that may be in the secondary reservoir. A feeder valve is 
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adapted to feed a small and quickly-evaporable quantity of water from the primary reservoir into 
the secondary reservoir, the quickly-evaporable quantity of water being substantially smaller 
than the water capacity of the primary reservoir. A dry-out mechanism is adapted to shut off the 
feeder valve upon a user command and continue to run the blower for a sufficient period of time 
at least until the quickly-evaporable quantity of water has evaporated to an extent effective in 
inhibiting the growth of microorganisms in the secondary reservoir, and wick if present. 

[0009] The microorganism-resistant humidifier may further include one or more wicks located in 
the secondary reservoir. The primary reservoir may be sealed such as by a cap on the top portion 
of the primary reservoir and alternatively by a valve or by a shallow layer of water within the 
secondary reservoir. The primary reservoir is adapted to feed water downward into the 
secondary reservoir. 

[0010] In another aspect of the microorganism-resistant humidifier, the quickly-evaporable 
quantity of water is evaporated in about one hour by a timed dry-out mechanism. 

KRIFF DESCRIPTION OF THE D RAWINGS 
[0011] Figure 1 is a cross-sectional view of an embodiment of the invention in an inactive mode. 

[0012] Figure 2 is a cross-sectional view of an embodiment of the invention in an active mode. 

[0013] Figure 3 is a cross-sectional view of an embodiment of the invention in a dry-out mode. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[0014] Referring to Figure 1, there is shown an embodiment of the humidifier 1 of the disclosure 
having a microorganism-vulnerable reservoir 5 and a microorganism-resistant reservoir 10. In 
the embodiment shown, the microorganism-resistant reservoir 10 serves as a primary or first 
reservoir and is preferably located inside the secondary microorganism-vulnerable reservoir 5, 
though this is not required. 
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[0015] The secondary reservoir owes its vulnerability to exposure to the ambient atmosphere via 
one or more intake vents 2 and exhaust vents 4. A fan or blower 3 is positioned to circulate air 
from the intake vents 2 through one or more wicks 6 and out the exhaust vents 4. The wick 6 is 
optional, though preferred because of the increased surface area it provides for more efficient 
evaporation of water. In the drawing, a single cylindrical wick 6 is shown, with the blower 3 
positioned above it to vacuum or draw air out of the wick's interior. 

[0016] The primary microorganism-resistant reservoir 10 owes its resistance to microorganisms 
and mold due to it being sealed off from the ambient atmosphere. A feeder valve 7 is provided 
to feed water from the primary microorganism-resistant reservoir 10 into the secondary 
microorganism-vulnerable reservoir 10. Feeder valve 7 may be biased closed by gravity or by a 
spring. Any number of ways may be provided to activate and open the feeder valve 7. One 
example is shown in the drawings wherein a rocker arm 8 is provided that engages with a power 
switching cammed shaft 9. Shaft 9 may be pushed down by a user to rotate the rocker arm so as 
to open the feeder valve 7 and simultaneously cam closed and activate a power switch 1 1 to feed 
power to and activate the blower 3. 

[0017] Referring to Figure 2, there is shown the humidifier 1 of the disclosure in an active state 
wherein the power shaft 9 has been depressed, thereby opening the feeder valve 7, activating the 
blower 3 via the power switch 11, and permitting a small and quickly-evaporable amount of 
water to flow from the first microorganism-resistant reservoir 10 into the second reservoir 5. 
There are many ways to design a feeder valve 7 to release only a limited amount of water. In the 
embodiment shown, this is simply and inexpensively achieved by positioning the feeder valve 7 
on the bottom of the microorganism-resistant reservoir 10 and closing off the top of the 
microorganism-resistant reservoir 10 with a seal 12, such as a plug or screw cap. 

[0018] When the feeder valve 7 is opened, water flows into the secondary reservoir 5 until the 
water level 15 reaches the feeder valve opening 17, thereby sealing the first reservoir 10 from 
ambient and blocking the flow of water from the primary reservoir 10 into the secondary 
reservoir 5. Hence, the humidifier 1 may be filled with a large quantity of water, which is held in 
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the microorganism-resistant reservoir 10, yet simultaneously contain only a small, quickly- 
evaporable quantity of water exposed to the air stream in the bottom of the secondary reservoir 5. 
As water is evaporated from the secondary reservoir 5, the water level 15 drops, allowing 
additional water to top off the secondary reservoir. 

[0019] Referring to Figure 3, there is shown a dry-out mode of the humidifier 1 wherein the 
power shaft 9 is raised, thereby sealing off the primary reservoir via the feeder valve 7 and 
opening power switch 1 1. A control circuit 20 connected to power switch 1 1 activates a timer to 
maintain power to the blower for a preset period of time upon receiving a signal that the power 
switch 11 has been opened. That is, the control circuit 20 keeps the blower 3 activated for a 
limited period of time even though the power switch 11 is off. 

[0020] The control circuit is designed to keep the blower running until substantially all of the 
small, quickly-evaporable quantity of water is evaporated out of the microorganism-vulnerable 
reservoir 5. This includes any moisture in the wick 6, if a wick is utilized. Hence, the control 
circuit 20, the feeder valve 7, rocker arm 8 and power shaft 9 together provide a dry-out 
mechanism for the humidifier 1 in the embodiment shown. 

[0021] Generally, it will be desirable to evaporate the water out of the secondary microorganism- 
vulnerable reservoir 5 within about an hour, preferably no more than thirty to forty-five minutes 
after the power switch has been raised. The exact evaporation time will of course vary with the 
relative humidity of the ambient atmosphere, the rate of airflow, and the quantity of quickly- 
evaporable water in the second reservoir and any wick, but these latter two factors may be 
determined without undue experimentation. In one embodiment, a timer in the control circuit 20 
is activated when the power switch 9 is turned off so that the blower 3 continues to run for a 
predetermined period of time, such as 10, 20 or 30 minutes, so that any water remaining in the 
secondary reservoir 5 as well as in the filter 6 is exhausted through vents 4. 

[0022] While various values, scalar and otherwise, may be disclosed herein, it is to be 
understood that these are not exact values, but rather to be interpreted as "about" such values, 
unless explicitly stated otherwise. Further, the use of a modifier such as "about" or 
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"approximately" in this specification with respect to any value is not to imply that the absence of 
such a modifier with respect to another value indicated the latter to be exact. 

[0023] Changes and modifications can be made by those skilled in the art to the embodiments as 
disclosed herein and such examples, illustrations, and theories are for explanatory purposes and 
are not intended to limit the scope of the claims. Further, the abstract of this disclosure is 
provided for the sole purpose of complying with the rules requiring an abstract so as to allow a 
searcher or other reader to quickly ascertain the subject matter of the disclosures contained 
herein and is submitted with the express understanding that it will not be used to interpret or to 
limit the scope or the meaning of the claims. 
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